The objective of this study is to determine the sources of growth of the cement industry in Iraq for the period 1990-2014 and to indicate the nature of the technological progress used in it. To achieve this objective we have built an econometric model, by adapting the production function constant elasticity for substitution, using multiple regression, and enforcement, SPSS program, and using the ordinary least squares method (OLS). The results showed that quantitative factors (labour and capital) are the main sources of growth the cement industry in Iraq, and the qualitative factors (technological progress) did not contribute effectively to achieve this growth. And that the production techniques adopted in the cement industry in Iraq are labour intensive we recommend to raise the level of technology used in this industry and creating the cadres capable of dealing with this advanced technology, which requires changing some aspects of educational systems in the direction of vocational education.
company for southern cement. The cement industry is a homogeneous industry in terms of its products so it will be studied as a whole (Aggregate). For the temporal dimension, the duration was included (1990-2014) was included. This period is of exceptional importance in the Iraqi economy because of the international sanctions and economic fluctuations associated with oil revenues, which are mainly related to international market fluctuations.
Structure of research:
In order to achieve the research objective, and to verify the hypothesis established it was divided into the following axes: the first axis, including the reality of the cement industry in Iraq. While the second axis was devoted to the evolution of some economic indicators for the cement industry in Iraq, as for the third axis included the theoretical aspect of the production function constant elasticity for substitution, and the fourth axis was allocated to, estimate the model and analysis the results. The research ended with a set of conclusions and recommendations that we believe should be taken by industrial planners
The reality of the cement industry in Iraq:
The cement industry is one of the oldest manufacturing industries in Iraq. It was founded in 1936by name the Iraqi cement company. Because of the circumstances of the second world war, some of its operating lines ceased and industrial production began in 1949 at the Baghdad cement plant (in one kiln in a wet way). Baghdad cement factory was expanded by adding three new production lines in 1955, with a design capacity of 400,000 tons per year. In 1964, the company was renamed the general company for Iraqi cement, the company is currently "manages and operates several plants for the production of cement types (Iraqi Ministry of Industry & Minerals, 2010).
The cement industry is one of the leading and strategic industries and a pillar of construction and construction. In addition, it is one of the distinctive investment options to attract investors as a result for what Iraq enjoys the availability of natural resources (raw materials),and appropriate conditions for production and increasing domestic demand for the products of this industry to meet the requirements of construction and reconstruction. The industry has spread over a wide area from Iraq, there are currently 21 cement factories, 17 of which are owned by the state and 4 are owned by the private sector. The cement companies of the Ministry of Industry and Minerals were as follows (Iraqi Ministry of Industry, 2014) : 1-General company for southern cement. 2-The general company for Iraqi cement. 3-The general company for northern cement. The factories of these companies are distributed on the territory of Iraq in general (1) .
(1) For more information on this topic, see: 1 -Al -Baaj, T. J. ( 2012). Evaluation of the economic performance of Basra cement factory, [ Master Thesis]. Basra: University of Basra. These companies represent self-financed economic units "and enjoy moral personality and financial and administrative independence and are governed by the Public Companies Law No. 22 of 1997. These companies have set their objectives according to their internal regulations.
As for the factories of the private sector of cement, where most of them are located in northern Iraq and in the province of Sulaymaniyah specifically. "In addition to the existence of some of them in other provinces, These factories are as follows: United cement factory , Almas cement factory, Taslojh cement plant. and cement factory Aldooh. The cement industry in Iraq has received special attention and the reason for the emergence of this industry and its development come back to the following: (Al-Mafarji &Abdul-Jabbar, 2009) 1-The high purchasing cost of imported cement due to high transport costs, as the cost of transporting cement to the consumer centres, is a large part of its total value. So, that the produced cement, his qualitative weight is high and the cost of production is relatively low. 2-Availability of raw materials in good quality and quantities available will would facilitate the establishment for the cement industry, and competitive quality to foreign product 3-The availability of local markets, for the use of cement in all areas of construction and construction, especially as Iraq needs to build and rebuild the infrastructure destroyed by successive wars. 4 -Working hands provide, wan the cement industry in general, does not need skilled labour, as most of the workers in cement factories are semi-skilled workers. This will reduce the costs of training and rehabilitation, which ultimately affect the costs of the cement industry and then its prices. 5-The cement industry contributes to the economic development process, especially in the country whose infrastructure is shattered with a gap estimated at 2.5 million housing units., so cement is the backbone every of, building, reconstruction, and development. 6-The cement industry has front, and rear links with many industrial and service activities, thus it has the ability to move the indirect demand on employment, absorb unemployment and create demand for various crafts, that contribute to the reconstruction of infrastructure in the housing sector. 7 -The cement industry from the heavy industries in terms of participation of capital in the process of production and the magnitude of inputs and outputs in them. which makes their competitive advantages go to, near the mines of raw 
The development of some economic indicators for the cement industry in Iraq:

.1 Gross value added:
The value-added index is a measure of the net development effort achieved in the cement industry, table (1) shows the decrease in the total value added at constant prices for 1988 from (489.2) thousand dinars in 1990 to (25.9) thousand dinars in 1994 with a negative compound annual growth rate (-64.7%), see table (2) This is due to the circumstances experienced by Iraq during the period of the economic blockade imposed by the united nations in 1991. (2) The Iraqi ministry of industry and minerals,( 2016). Final Accounts of Cement Companies in Iraq for Various years (3) of the work of the researcher based on the following formula (Nazir, 2015 , p. 87 ) K (t) = P (t) / ʎ P (t) -(P (t) (1-d) T-t ) . I j (1-d) T-j-1 P (t) = output in the cement industry at the beginning of the time period for making the estimates. P (T) = output in the cement industry at the end of the period of time for the estimation of the accumulated capital. Ij = gross fixed capital formation during the period studied to make to estimate the accumulated capital d = the rate of capital expenditures during the specified period (estimated at 5%). ʎ = utilization rate of production capacity and in this model is assumed to be equal to (100%) While the value-added during the period (1995-1999) increased from (16.4) to (117) thousand dinars, and by a CAGR of (42%) as shown in Table ( 2). The value-added continued to increase during the period (2000-2004), by (229) thousand dinars and by a CAGR of (5.6%) (see table 2). And from the same table, we find there is a sharp and noticeable, decrease in the growth rate of total value-added, reflecting the exceptional situation in the Iraqi economy in general and the cement industry especially during the periods 2005-2009 and 2010-2014 this is confirmed by negative compound annual growth rates (-19.6%) (-6.5%), respectively, and (table 1) shows the fluctuation of the total value added during the period studied (1990-2014). Thus achieving CAGR by 6%(table2).
2Gross capital stock accumulated:
The accumulated capital is the sum of investments realized over a specified period of time. As the investment also refers to the amount by which capital accumulation changes. Table ( Source: From the work of the researcher based on the data of tables (1) (2) this indicates a remarkable development in wages and salaries in this industry. And in the same table, we find that wages and salaries have declined at a negative annual growth rate, by (-3.4%) for the period(2010-2014). As for the period studied, wages and salaries increased slightly achieving CAGR of (13.9%).
Number of workers: 782
The work component is one of the factors of production that interact with other production elements to achieve the final output, the efficiency of this component is increased through training, education and rehabilitation programs and thus achieving greater production. Table ( 3) indicates that the number of workers in the cement industry increased from (7878) workers in 1990 to (8197) workers in 1994 with an estimated growth rate (1%) for the same period as, in the table (2), and from the same table. we find the period(1995-1999) has achieved the same rate of annual compound growth (1%), a low rate, as the economic blockade had negative repercussions in employment and work in the sectors of the state during this period.
As for the period (2000-2004) , the number of employees increased to reach (10915) workers in 2004 after it was (6901) workers in 2000 with a compound annual growth rate (10.6%). The number of workers continued to increase during the period (2005-2009),the increase was (7382) workers  achieved, CAGR, (10.1%) see table 2 .
For the period (2010-2014) , the number of employees decreased from (18603) workers to (11919) workers respectively, the negative compound annual growth rate of (-11.1%) this is due to the difficult circumstances experienced by the country during that period. As for the period 1990-2014, the number of workers in the cement industry increased to (4041) workers and at a CAGR of (3.7%) as shown in table (2).
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Vol.25 No.116 2019 4 The production function, constant elasticity for substitution (CES) (2) : The production function expresses the relationship between the number of goods produced and the means of production used to produce this quantity (Al-Shukri, 2004) .It also expresses the mathematical relationship between input and output, so that show the largest amount can be produced using a certain amount of production elements.
The production function, constant elasticity, for substitution is a special case of the Cob-Douglas that function which is the starting point for most applied studies that attempted to estimate the production function. but this function is based on the assumption that the elasticity of the substitution of the element of work in place of capital is always equal to the correct one , if not this assumption is true , the results will be higher than the real values, which leads to the inaccuracy of statistical tests (Griffith, Hill & Judge,1993) . Given the difficulty of predetermining whether the substitution elasticity, is equal to one true or no so, therefore, we must choose another function he has done every of Sciences,7 (1), 1992-0784.  2-.20 -Shehata ,E. A. (2006) . The role of technological change in the demand for agricultural labor in Egypt, published paper, Egyptian Journal of Agricultural Economics, 16(4), 1170-1155, 3-18 .
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Determining the sources of growth of the cement industry in Iraq (analytical study for the period 1990-2014) Vol.25 No.116 2019 In order to estimate the function (1), it must be converted to a linear function. This is done by taking the natural logarithm of both ends, we get :
Using a series (unscrewed) Taylor to approximate function (2) to be the substitution coefficient (P = zero) to become linear in the coefficients, we obtain the following function (Kmenta, 1971):
The above function can be redrafted as follows:
It should be noted here that, based on the results of equation (4), it is possible to determine whether the Cob-Douglas function is the accepted form of representation of the relationship between production and its components ( Jia. 1991) through testing the statistical significance of the coefficient of the variable ,if the estimated coefficient is statistically unacceptable , in the sense that no different from zero, the equation becomes a function as, Cob-Douglas. To illustrate the effect of technological changes, we have adopted two types, the first (T) refers to technological progress neutral (Disembodied), by adding the time variable to the (CES) function, the second is (T2) and refers to the changing and continuous technological changes, over time and it reflects the technological changes that take the form of instability (Weitzman, 1979) , thus, the function becomes as follows:
-Model estimation and analyzing and discussing results :1 Through the use of using the ordinary least squares method (OLS),and enforcement, SPSS program. To estimate the coefficients of the production function No. (4), it was adopted the statistical, economic tests were adopted, the results of the estimate were as shown in Table ( The results of the above, equation are shown its to be of high statistical significance, this is illustrated by the calculated value of (f) which were (19.856) which is higher than the tabular value at a significant level 5% and the estimated model, expound 70% of changes taking place in the cement industry in Iraq, while the remaining 30% was due to other independent variables that were not taken in the model, therefore, they are reflected in the error limit, on the other hand, the t-test reflects the significance of the estimated to parameters, at a significant level 1% and 5%.
Through testing of Durbin Watson (D.W) and its value(1.469) pointing to, that the function is free from the autocorrelation problem between the random errors.
Estimates obtained from the function were employed (CES 4 ) to estimate the flexibility of substitution, has been installed in the table (5). Table ( The elasticity of Substitution: σ 181721116 Source: From the work of the researcher depending on the estimated results, for the function (CES 4 ) Table (5) shows that Iraq's cement industry production efficiency not too bad, and for the distribution coefficient which was (0.120675) show implies that production expansion will be greater through investment in labour-intensive production techniques. As for homogeneity, the homogenization coefficient (0.685486) shows that the cement industry in Iraq characterized by diminishing the size returns, the results also showed the possibility of substitution and exchange between the production of the elements, in the cement industry in Iraq, according to the coefficient substitution and substitution elasticity, and that the flexibility of substitution σ, that is called the name of this model is not negative and less than one.
As previously stated in the function (5),that we can statement effect of technological changes on the cement industry in Iraq by adding the technological progress disembodied (T), and the variable technological variables that were expressed in the variable (T2). And results of the function were obtained as shown in the table (6).
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Source: From the work of the researcher
The results showed of the estimation, of the function shown in table (6) that the model was able to explain 80% of the changes, and the high value of the (F) test, where she was (27.547) reflects the explanatory power to the whole model at a significant level of 1% and 5%,on the other hand, the t-test reflects the significance of the estimated parameters at a significant level of 1% and 5%.The results showed that the function was free of the self-correlation problem through the (D.W) test (1.278),which is located in the Inconclusive region. Table (7) The values of the coefficients of the estimated production elements of the production function, constant elasticity for substitution, of the cement industry in Iraq for the period 
